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mmmxn 2000.11.04 

i^S2i SHI n^me s^^if ^ n9\ 

[^go| ggggl] RF POWER DEVICE AND METHOD OF MAKING THE SAME 

[ e S! £1 3 H ] 3-1 998-007763-8 

[ CH £1 21 3 H ] 9-2000-000292-3 

[5^°|oj-sbj^] 2000-051975-8 
[□£121] 



[ CH £1 £1 3 H 1 9-1 998-000444- 1 

[5^?|gje^SlSl 2000-051975-8 
[CH£I&!] 

[ CH dl 21 3 ^ 1 9-1 998-000223-4 

[5^o|oj^^uj^] 2000-051975-8 

W^9\ KIM.Cheon Soo 

[^aje^S^l 590830-1671317 

[^Sai^l 305-333 

l^±] CHSS^AI OIBe e^^OHU^ 118-905 

i^m KR 

SEH:?I1 YOO.Hyun Kyu 

[^EJe^SlS] 580731-1683118 
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[^e&lsl 305-333 

[^^1 cH^s^Ai o\^m e^^o^E^M 115-406 

KR 

S^H:>I1 HWANG. Nam 

[^Eie^y^] 610303-1017812 
[^aSi^l 305-390 

cHSS^Ai asje 464-1 e!|^so^E^e 209-1005 
i^m] KR 

[^go] SgH:>|] PARK, Jung Woo 

[^aie^Si^] 681120-1642111 ^ 

305-345 

{^±] cHs^^Ai o^uonI^M 110-401 

KR 

oil o|oh ss!^A^ B s^ifUD. oiaej 

^6IS2J SXISI (21) CHdlSJ 
^aiSei 61^ S^tl (21) CHSiei 
^©1^21 tdM ^^6H2! (21) 

[:»i^aiis] 20 2 29.000 ai 

14 m 14.000 SI 

[^{Jda^SSl 0 21 0 SJ 

[^A^s^s] 12 m 493,000 m 

imm 536.000 sj 

[i^^A^^] m^m^^^i^Ji^ 

268.000 a 

[S^AI^] 1. SSfAi- SAIIAi(£E)_ie 
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•■•^i^^; ^7l TfloiE^q-o^ Ef^ofl :i:;g^^-a- •^•:2.--^i-7l -tiVs^l^Sr^oil-^^^^-^-;^! 

3gi*& im ':-9'^V7l. TllblE^^ A}o]o^ ^V7l ^L^ofl ^^^^ 4 2 LDD<^ ^ ; «^=-2#^ 

£ 3 

LDMOS. ^i7l, <^l3Xl#, :g:E->y:^^, e^^]^ ^^^^}, ^^^^7] 
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:il^^-§- ^^ib^l- ^ =L^ nJ-'^lRF POWER DEVICE AND METHOD OF MAKING THE = 

- - SAME} 

' " :£ 1^ #Hfl7l#«Hl LDMOS^ 

S.. 2^ ^ ^^2] ^1 1 ^Al<:^loil xcl-^ Jl^2)-g- LDMOS^ 

£ 3^ £ ISl A-A'^<H1 "o^^ LDMOS^ ^^5., 

£ 4^ ^ ^'^s:) »1 1 ^^1<^1<>]1 a:)-^ Jl^5i)-g- LDMOS^ ^]2i £^1^ 

£ 5fe ^ ^12 ^Ajc^lol] ul-s. ji^s]-§- LDMOS^ 

£. 6^ ^ ^^s^ ^13 ^^1<^1<H1 Jl^sl-§- LDMOS^I 



31a : P+ 
36a : P+ 
37 : P+ 

41 : ^^^^B^- 



31b : P- ^]^%- 



36b : P+ ^^^^€-7]^ 



40 : ^fl^i-tf^ 



42 : Tllol^AV^n^ 
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44 : TflolM^^ 45 : LDD*^^ 

46 : ^fl^^ 47 : N+ ^i^*^^ 

- 48. : N+ :=Eflol<^^ 49 : P+ <y^^^:E^ 

51 : ^i^^ 52 : 



<16> ^ j,^^ ^^].oi] ^o.^, -ilrSKCellular), PCSCPersonal 

Communication Service)^ IMT( International Mobile Telecommunicat ion)-2000 ©1 
■^-f-tl ^1:^^51 7l;^l^(Base station) ^^7l(Mobile station)^ ^^^jofl 

<17> o}^^, s^^S(Watt)oil^i sq-H^fil 71^1^ :^^^^■7]o\] 

, :ii^}^2i7} ^^^(Scale-down)€ ^-f . ^ 5i)-e^o^ ci-^7l<:>ll:£ ^-§-7]-^^ :n.^5^-§- 

<i8> <^^^ ;^^4x>^> (Power Device)S A>-g-£)^ MOSFET(Metal Oxide Silicon Field 
Effect Transistor)^ «><^ll-2l- (Bipolar Transistor)<>fl wl^fl ^-Br <'^^ 

^i^(Impedance)» 7>^l7l nfl^ofl ^^ o]^o] 3.J1 7\]o]^ ^s. 
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7V ^fl-f SEtt -^Ml-e1-(Uni polar) °fl^<Hl ±>^}7} ^-^S. 

(turn-off -f-^ J'flel^H (Minority Carrier ^^ ^«fl 

<19> S.:^ ^^^^1 (Switching Mode Power Supply), ^B. 

(Lamp Ballast) ^ -EB] ^^2lS.<Hl^ -g-§-o] ^^j- ^a>s)j7 oi^ ^^^jofl ^c^. 
<2o> ojsq. M0SFET-5.S.^ l-efli-i ^<0:(pianar diffusion) 7] o] -g-«l- 

DMOSFEKDouble diffused M0SFET)7> A>-g-£] ^c-)] , o] ^ tfl^^^S *^l-g-sl^ ^^^:^>S 

^ LDMOS(Laterally Double diffused MOS) ^2:7} ^e) A>-g-£]j7 ^rf. 

<2i> S. 1^ ^i^7]^^] tt).^ LDMOS^ ^SH'^lcf. - - '• - • 

<22> £ Id] £Al^ ^^-1^, #efl7l#<Hl LDMOS^ P+ 7l^(ll)ofl p- 6\]^^ (12)0. 

S ^flol3l(13)«ll MOSFET^ ^^^^ MOSFET :i;=^> ^l^^^j^z)- cf^^^ 

^7] ^flols](i3)o] ^^^oi] p+ -a5H(Sinker)(14)l- ^^^^V*^ P+ 7]^ai)^ '^^^■B. 

S.^ 7]^ ^1-^ ^^11- ^^2] ii^^(21)-2-^ <^l-§-t!-T=1-^ ^^li=f. 
<23> SE^, 'gE]:s§ 7] (Multi-finger) ^Bfls. ^ixfl- nfl , ^s)^ 7l:&^S] o]5;|7ll 

riiiL^^^^ €jS.7> ^o], ^^afl-y^ iil^l-(Overlap)<^l ^t!" 7lA^-g-^ 

# 9X^, ^^2] <?1«11 ^>8a.(Heat sink)S.Ais tb 

^. *^7lAl, Dl>gtg S-^a^^ 15^ 16^ ^>i^^slA>ol = , ^fl^ol^ 

18^ LDD«^^, 19^ N+ ^ 20^ P+ ^^^(U)S^ ^"l^^ ^^lAl^jy] 

^tb P+ 21^ ^9^^, 22^ i::^!^^, 23^ M-Efvflcf. 
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^1^ o]^^ ^'?^*>:n. JL-&o\]^<\ p- oil 2) ^(12) ^^l'?]:^ ^-^-^H 

ia^p+ 7l:g:(ll)4 ol^ttflo) t!r^. o]b\^ ^^1^^ ^^.2.^ Ir^jS-t!: ^^^^y- 

(Lateral diffusion)^! ^^■'^ , 4i^>^ ^^1^ ^ 7]^5-§-^ol 

-■<26> ^2fl^ LDMOS ^3i^ 71^3^^* ^'^l^l^sfl 2(m-3fm-S. 

<27> ^ ^Tg^ ^2fl7l#Sl ^^1^^ ^^^]-7l <^}:#tt ^-^S-H, X-l^ClOOOr 

- ol^»o]lA-loi <^^^ ^^^S. y^^^^^ ^ia.(Sink)l- ^^^*H ^^}^ #7]-, 7l^5;^i 

<28> ^ ^T^^l cl-= S.^!^ ^>^^o|l 4^ ^7.}$] ^^S. ^ ;5l 
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^1-71 Tflcje^^o^ H^-^ofl ^JL ^7] a^"^! ^^^^ ^1 2 i^^Sl 

--•^^HflS ^>7] tiV5.^flf.oll ^] 1 iE^^-S] -^1-71; ^7] iE:S|l«?l<^^3}--^7-] ■ 

^1 1 ^ ^7l =5]1^<^^<^1 ^^>^ ^1 2 5L^^1-<^ 

<30> ^ ^T^^ JL^4-g- ^^^^>^ ^1 1 «}:£^l7l:^>^M] 1 :£ 

^ ^71 1 ^£^l7l:^oil ^1 1 A] 1 1:^1:^^ ^ 

1 db^a^^ofl TllojE^^^ ^7\ 7\]o\^:^^S\ <g 
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#<H1 ^l-7l:^^l5lJl >^7l ^] 1 ^iE^Hl B]^ ^2iM: ^ 1 

^^^^ 1 iE^^ «V:£^1^S^<H1 ^1 2 ^5ll<y<^'^^ 

^Vl 2 ^1 2 1-^1-^<H1 ^7l^^S. <?i^S]^ ^1 2 ^^^^^ ^^^^m ^^1 

... <31>. o]^].. ^ ^V^o] ^^}^ 71#^<^H1A-1 -^^a-^ ^1^^ 7>-^-^>-7f-^ ^Vtgo^..7.|^.^.„„ . 

•^1^^(52)011 ajtfl 4xr^i^-^(51)ol ^j-71 ^^^-^(51) ^^^^ 

<H1 7l^^Eflo^ p+ ;£^^(36a)j!}- p+ #s1^el^7l^(36b)-^S- P+ ^^^(S. 3^1 

37)7> ^^€4. c^7lA-1, ^1-71 P+ #el^2l^7l^(36b)^ ^-^7fl^ E^^lofl pfl^sjTlM- 
^>14^ S^^Hl ^fl^Slt^. ^7l *>l4 £^ ^-^71121 M^^lfi] ^^<^1 ^7] P+ £ 

^#(36a)<^l ^^^^1=1-. 

^£lJL, ^. ^7] P+ '^i7H(37)^ '^^S. -a^^ ±7.M ^^^SlJl P+ ^171(37) ^ 
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:^ell<?l«^^(48)^ :^211^^^(52)«>11 ^^^cf. 

<35> H^JL, ^7] 91^ rt^m^^ ^ » ^ ^ ^:^^^^^(41)^ Cf^7fl2l 

E^^]o)] ufl^£)ol ^A^^cf. 

<36> ^i-#tb ti>^ ^^1, ^ ^1 1 ^^I'^l'^l Jl^sj-^ ^^^^>^ 

P+ ^^ms. 3^ 37) ^ ^:B^5)-^i-(41)o1 Till ^51 ^o.t^, ^^-^j P+ ^i^-(37)^ P+ £^ 
^(36a):2}- P+ l-Hl^el^7l^(36b)ol M^^jofl v^^^ y]^^^M. 7}:^]H.S., P+ 
(36a)^^^Al ^efl^rf aI^V^^oV ^^-8^ <^^^^7} 7}^f-o11 t^el" ^^l^l^ 

:£ 3^ £ 221 A-A'^<>]1 ^^^1-^ ^^di^^l-^ p+ 7l^(31a) 

<^l5t)ea^ P" ^£^l#(31b), ^7l p- «]:iE^l#(31b)2l -a^oll 

^ = <i^^(41), p- ^£^1^^(318)^ a^-^Hl ^^^^ ^sl-ge]^ 

(43a) ^ ^^«^B]A>o]^(43b) ^^^2:0^ Tflo] M ^^(44) ^ >y-7l :t^A]-^nl-(41)^S 
Tflo] E ^^(44)51 ojr^oi] o]^^ ^^o.^ ^^5)cH ^7] P- ti].£^l^(3i5) 
^^^^ ^11^^(46), ^1-71 7llo]E^^(44)o^ <^^.s\. :g:=^^Bi-(41) A|-O]o] 

-^■7] ^fl^#(46)T^<^l ^^^^ N+ 4ii«^^(47). ^^71 7flo]E^^(44)o^ ^.^c]] 
^ ^JL ^7] p- «}:3E^l#(31b) N+ = efl tl*^ ^ (48) , ^7] N+ ihi<^^(47) 

^ ^^^V*^ ^7fl2l ii<^^^S. ^^«^>^ ^2:5*1 71-^ ^EflS. ^>7l P+ 7]^ 

(31a)<Hl ^^5]^ P+ ^i7H(37), >^l-7] N+ :^e)l<y<^^(48)2|- ^^-^l 7flolE^^(44) a}o]3] 
^7] p- ti}-:£^lf.(3ib) a^ofl r LDD<^ ^ (45) , ¥ 7flSl ^:ii<^^o.^ 

^ N+ 4i:^i<^^(47)oll ^^}Jl ^7] P+ ^1^(37)* -i-^ p+ 7l:^(31a)<Hl ^7]^ o.^ 
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^^51^ ^^^^(51), ^ ^1-71 N+ JBell^cg^ (48)^1 ^^}^ :^ell^^^(52)^ 5L^t!: 

<38> C^7]A-], ^7] P+ ^1^(37)^ ^^-71 P- ti]:£^lf^(31b)# 4i^?i<5R>^ -^z^-^H 

<39> n.^JL, 'S-71 P+ ^l?1(37)2j ^±^]f]7] ^7] ^m^U6)3\- ^7] N+ 

>iii<^^(47) A>olo^ ^7l N+ ^rfi<^^(47):ix:l- P+ -y^^ 

<40> Ci^o], ^ ^Vx^o^ JL^4-§- ^^i^Hl^i, ^^-71 ^^^^(51)^ E^^l^S^ p+ 

4i7l(37)# 5L^^>^ N+ 4^^<=g^(47)<^l ^7] ^^]9l^^(52)<=^] 1=1 

7}^]B.S. P+ 7l:a:(31a)^ ^^5^ i^^q-^S o]^^ ^ ^x4. ^, £ 2 

^ S.^]^ ^n^^, ¥ 7ll2] ^^c^^jos. N+ ^^<^^(47)^ ^^^&<^1 M^^l 

21 7flolE^^(44) ^ P+ ^1?1(37)<^1 2)«1] 7fl2l ^^°^^o_S. N+ ^^^^^(47) 

oil ^iH^^fe ^^S. ^7] i>i^^(51)<^l 
<4i> s. 4a ifl^l £. 4d^ ^ ^^21 1 ^Alo^jo]] n)-^ Jl^4-§- ^^d^^>^ ^12: 

<42> 4a<^l 3EAl^ w>sq- :y-ol, ^s.^. £-f:sg^ p+ 7] :^(31a)^<^l 6~30Q-cm2] 

P- «1l3]^(31b)^ 3^~10//m2l ^^^IS ^^^^H ^£^l7l:a-(32)^ ^^^^ cf-g-. >a-7] 
£^l7l^(32)^<:>]l ^1 1 ^2l^'y:5:^^(Si02)(33)3l- l ^s^^^2|-^(Si3N4)(34)# 
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(33)* ^^^}JL, ^l^^H *>^^ P- <=>fl^^(32)# ^^^>S], ^>7l P- 01131)^(32)^ 
..^l'?!:^ Aizl-^>o^ 1 M^^l(35)» ^^^tbcf. - 
<44> o] nfl, Aj-71 1 M^^l(35)# ^^^^ P+ ^15^21 ^^1 ^W^^ E 

^^IS ^^^^>71M-, l=i-^7fl^ m^^lS. ^^^^ ^ Sicf. 
<45> o]o]A^, ^7] 4 1 m^:^1(35)^ ■^Hl*>7fl^ ^ ^>-^# P+ ^o.^ 

- ^1^17] 2i^(Boron) ih^^^ BNCBoron Nitride) *fl<^lsi# <il-8-^><^ P+.. 

o]^-^ :£^^H ^1-71 ^] 1 ^m^](35)B\ ^ ^>:^o11 P^- £.^f^(36a)* ^^^^cf. 

' ^, ^^7l P+ £^#(36a)^ ^1 1 M^^l ^ ^ (c^-==^7flsl e^^] ^^^a]) 

jz)- ^^>ji ^>:^o^ p+ 7l^(31a)oll£ ^3r>:£^ ^^el ^l^^li-l ^1 1 ^^■^] 

(35)^ ^* ^^tt^. 
<46> :£ 4boil £Al^ Hl-sq- ;y-ol, >^7] 1 M^^l(35)* i^tb ^^<^1 P+ ^ 

l-el^5l^* ^^^^ ^, ^^^7l7ll^<=!n>(Chemical Mechanical Polishing; CMP)* ^ 
Al^H >11 1 S^^l(35)«11 ^ll^sl^ p+ #&)^ el ^71 -^(365)* ^^^^tq.. 
<47> :y.oi, P+ S.^^(36a)^ P+ #e1^Bl€-7l^(36b)^S. ^1 



7]^3.o^^ P+ ^i7H(37)» ^^^^^V^S.^, Jlollui;^]sl ol^ ^ 
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<48> o]o]X]^ ^7] 1 S^^1(35)<^1 Dfl^^ p+ l-el^el^7l-^(36b)^ ^^<^] 
4 2 ^el^^2}-^(38) ^^12 ^el^^^^H39)^ ^^^^ ^. ^^-^l ^1 2 ^e]^^2}-^ 
• (39) ^ 2 ^sl^'a:^^-(38)^ ^^^o.^ J^E-^^^H ^:^^^^ol a^^^ «. 

<49> ojo^Al, ^V7l 2)lEi^^ 2 ^51^^31-^(39) ^ 2 ^Bl^'y:2l-B]-(40)^ n>>,s 

ol-g-^V*^ B^>^^ P- «fl3)f^(31b)* Itm-Spm^ ?i<^l^^ ^^^V'^ ^1 2 S^^K^a] , • 

^^7l P+ 41^(37)^1- ^^^^5lV ^^7] P+ ^i'7St37)7l--^>^J-^- ^r-I-M-^- • 

^1(35)^ ^o]^t:^ d ^711 ^^^5]^^. ^>i4^ M^^lS. ^^asjT^T^- 4^71151 S^^]^ 

<50> ^l^H^i, ^^7l 3i)]Bl^^ 2 ^el^^s|-^(39) ^^12 ^ el €-^21-^(38)* i^>^ia. 

(31b)<Hl ^fl^il-f'(40)# ^. ^7] ^m^W%-UO)o] ^A^^ ^] 2 m^^l-I- nfl 

^Al^l^ ^H.>a:2|-^(41)* ^^^J-Al^lcf. 
<5i> ^7lSi)- ^:^>a:^^-(41) ^JEoflAis ^^^^^^ ^^^J-a] 

^ ^ 9X^^ ?|<^lsl2l ^^^H ^^<='l 4=1^ ^^o] 

<52> i 4coll «>S!}- :y-ol, t£ 4bofl ^A^^ >^7l ^l-q. Cl-^7ll2^ M^^l^ll ofl 

^^A>2}-^(41)# o]^ ^^oll^i^ *^1*H M^^lofl ufl^^ :g:B<4-2|-^ 

(41)-2-S ^i^^i=f. 
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'y:^^i-(41)ol p- ofl^rlf-CSlb)* S.^^ ^^<^1 7\]o]E.^s\-y^(42)-dr lOnm ~ SOninSl 

^^S. ^^^^-JL, ^J-7l 7flolEAi.^n^(42)Aj-ofl l-5l^e|^(43a), ^^€'^2^^M:E.(43b) 

<54> oHAi, ^7l 7l1olE^^(44)^ ol-g-^Vc^ N" Ir^l"* ^l^^^^^ *V<^>a-7l 

P+ ^i^.(37)» ;^isit!: P- <^l^f^(31b)oll ^fl^f^<^] ^'a^ €^>» j^eH^-^^*^! 
HelSM(Drift)^l^l7l LDDCLightly Doped Drain) *^^(45)# ^^^^i=f. ^1 nfl, 
7l LDD'=g^(45)^ ^J-71 P+ #e1^5]^7l^(36b)ol ^^^^ ^^7^"^^^]^ ^^^^1^1 
. . -^^rf. .... 

<55> ojo^A-l, >^>7l LDD<=g^(45)ol ^^^^ ^2: ^ia<^l ^elloltq:E.(Graded) ^fl^ ^i^^ 
^^l^H =5fl<?lo1 ^l^tb P- <^l5q#(31b)ifl«='fl ^11^^(46) 

# ^^^t!:i=f. <=>] ^J-7l i^fl^*(46)^ ^>7l LDD<^^(45)^ ol^^<y ^oljacf ^lo] 
^1-71 7llolE^^(44)o^ <^^, ^].^^]^].7l]^ ^^.^^o^ ^<=g^<^l ^^Ai :^2l]oi 

^^S. ^Tg^^araaterally dif fusion)^!^! ^-^^^cf. 
<56> o]si\. ^o]^ LDD'^^(45) ^ ^fl^^(46)* ^ s:]-S.S>«l i^/ 

<57> £ 4d<Hl £^1^ t3>S!l- ^o], ^7] ^W'4%-(46)o] ^^^^ ^2: ^^^l-(£Al 

S.5.*>JL ^ ^^3^><i^ N+ ^:fi/:^ellol^ ^^^^>7l ^}^^3.^ 

i::#Al7lji :^ell«y<^^oil^ LDD'^^(45)ol ^^^>£^ ^^'?> 

32-14 



1020000065358 2000/12/ 
<58> o]olAi, ^7] n>i^# ol-g-^ ^ ol^^ojo.^. ^^-^l ^11 ^f'(46)^<^l 

(45)«11 ^^}JL ^7] P- ^l5x)f^(31b)T^<^l^ ^^^^cf. ^7]9\- ^o], N+ iiii<^^(47)-i- 
^^^*>^, P+ £^f^(36a) ^ P+ l-e)^5l^7l^(36b)A^ <^l^o1^P+-4i ^ (37)7> N+ :i - 

<59> o]o]A]^ P+ ^171(37)^1 ^-lej-^ #ol7l ^7] N+ ■ iii^'Si^(47)^<Hmy+' ' ' 

(Enhancement) <^l^^<a# -M^l^l-*^ ^7] N+ ^i<^^(47), ^fl^#(46) ^ P+ ^1 
?^(37)oll ^^Ife P+ <?l€i^:^f'(49)# ^^^tbi^l-. ^, P+ ^^r^i^mf'(49) ^ 

^^^1. -^71 N+ 4i^'^^(47)5] ^l]^^(46):e.i4^ t:-] ^tI] ^^^tVi^^. 

<60> o]o]A^^ ^7] ^^<H1 ^1 1 #^€<?^^(50)^ ^^^tt ^. ^7] ^] 1 f^^^-a 

^(40)^ 3iflE-1^^*H, ^7] P+ ^171(37). N+ i>^<^^(47) ^ N+ :=5ll<y<^^ 

(48)^ ii#Al7lJl, ^J-7| ^^oil ^^^^ ^^^tl- ^, ^7] ^^^^ >«d^^-2-S 

^z^-^>o^ ^^^^(51) ^ H.sll«?l^^(52)^ ^^^tt^. ^, ^7] ^^^1^^(51)^ ^o^ 
.71 ^ 711 Si 4i^<^^-2.S N+ 4i^'^^(47) ^ P+ ^i?l (37)0)1 ^^Sl^l. ^7] 711 ol 

m^^(44)^ ^<^^<H1 ^wl^^i^. 
<6i> 5. 5^ ^ ^'^Sl ;Hl 2 ^^Hlofl nl-sl- ^a^^ JL^3x|-§- ^^4i^>^ ^2: 

^^^*>^ ^l^q^l-JI^ 3.€: ^1 1 ^^Hl^ ^^*>^. 
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^^^^ ^7] E^^joj ^^ofl p+ ^sg^(^s6a)-ir -^7] JE^^joii p+ 

^7l^(36b)# ^^^^]^ P+^i7l(37)l- 

<63> cl<>]A^, p- c^l3il^(31b)^ 'a^-i: rt^S'^l^^ ^^^H €S.>a-^^c>l ^^^^ E 

' - ^^11- ^^^^>:a. €h.o1^^ ^fl^i##(40)^ '^l 

^, ^1 1 ^^Hl^l- xrfSTfl ^1-71 :^^^] ^>^^Al, 3r>l4S] ^^^^^4. 
^ -<64> ojo^A-^, ^7] ^fl^rfi§f^(40)^l i^tb £ 

itb ^, 2|-si-^7i^i^9^n>(CMP) ^^-a- ^^l^M ^y] m^^Hl ^^§>7fl ijfl^si^ ^ 
- •• ":^'a-2}-^i-(4i)* ^^^s>^ ^^^^s <5io^^c|-. • ■■ _ 

<66> ^^i, ^}x^ t:f^7l]5l ^, ^1-71 

- ^7l^(36b)^ ^11^^17^ 7l^^El]5] p+Al5^(37)^ ^^^tb^^. 

<67> o]oiAi, p- ofl5i)^(3lb)^ ''^^^ ^^^^1^^ ^^^H ^:^^^^<^1 M 
^^^*>J1, ^7] :e^^]oi] ^^ol^^ ^SJ^H ^ft^i##(40)^ ^^^tbtv. <=>] 

^1 1 ^^HlSq- 4^711 ^7] E^^] ^>^^Al, e^^jnVo. ^A^^cf. 

<68> o]o]A^^ >^7l ^fl^^#f^(40)ol ^^^^ M^^Hl 'K^^CThermal oxidation) 
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<70> ^J-#t!r «>5!f ^ ^^^o^ i^3z)-g- ^^^^1- ^ 

looot: <5l^l-^ ^^^e) -S?1«--g^om7fl-^>^^7l-^s:}H:s-7l^S^f • 

- ^ 7l>3-§-^* l~3GHztfl^^^ ovqsl- ^ixl-^tfl^o^ 

2] y^^s^ cilroi ^]o]s\^ ^ 9X^. 
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1] 

^7] ^^^]%^ M^^l^SS ^^^^ 

>a-7l tiVS^l^ K^^] ^^^^ ^1 2 

-^7] TflolM^^S^ B)-^oil ^^^:?}-^# ^31 ^7] tiV£^l# S^<^1 ^^^^ ^] 2 ^ 

7] «V£All#ofl ^71^0.5. ^^3^)^ 1 ^ 
^7l ^efl-y'^^oil ^t}^ ^] 2 ^^^^ 
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2] 

^1 1 ^^^] 9X<^^^, 
31 

[^^^J- 4] 

^^71 cf^?]]^ m^^ls *m :a 

[^^^J- 51 
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^ J1^2)-g- ^n^T.}, 



2000/12/ 



1 ^^6]] ^] 1 1:^*^ £^^1?^ ^:£^l7i^oi] 

^7] ^1 2 :e^^ioii Tjfl^Ei^ :g = >a:s^-^i-* ^>^^€rV^ ; 
-^-71 tiv^^lf^^ ^^S^S^Hl TijoiE^^^ ^^^^>^ ^^1; 

^7] 7llo]E^^o^ ^^ol] 7.}7]^%^3L ^7] ^S^ofl ^^^^ ^S. 
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^71 d^^^n ^ ^7] TflolM^^ofl o]s^ s.^ ^] 1 ^^^^^ 

^7] LDD'=i^<^l ^7l^o.^ S^^s]^ ^] 2 ^^^s:]-^ 



{^^^^ 7] 

^1 6 5a^^i, 

^7] ^] 1 s^^ll- ^^^§>^ ^^l<^l^i, 

-^■71 7l^<>ll c]H.^ ^<^m^] ^7] tiV^^l^^ ^Z^-s:>^'^^ S-^IO.^ ^} 



81 

^1 1 ^^^^>^ ^^m. 



cf^7fl^ m^^l-Hl >S-7T »1 1 ^^^^ ^1. ^1 1 7}^ 
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[^^^j- 10] 

^7] ^^^W^ ^z^-^H ^VM- SE^ ^-^711^ ^^it}^ ^-i: 



11] 



^1 6 «J-<^1 9X^^^, 



^7] ^^^^n-ir ^^^^}^ ^A]^, 



12] 

^7] ^n]^, 
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